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Organization 

I N any field so highly specialized as 
airplane construction. Organization 
is of vital importance. 

Uniformly balanced as an organiza- 
tion should be in the production of vital 
elements, dovetailing the different man- 
ufacturing and administrative phases for 
a completed product of the highest pos- 
sible quality, the Wright-Martin Aircraft 
Corporation, under the executive man- 
agement of men of known ability, is 
expanding rapidly. 



This company is manufacturing the 
famous Hispano- Suiza airplane engine 
and, possessing the unique distinction of 
having originated the basic patents in 
aeroplane construction, contributes this 
remarkable engine as the result of its 
matured experiments, to the Cause of 
Democracy. 
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-its evolution 


T HE present Hall-Scott Type A-7a 100 H. P. 

4 cylinder Training Plane Engine has reached 
its dominating position only after years of pains- 
taking development. 

The Hall-Scott A-l 40 H. P. Engine, placed on 
the market in 1912, was the forerunner. During 
the past six years Hall-Scott Engineers have pains- 
takingly developed and thoroughly tested each 
step of design, of manufacture and of assembly 
under factory running tests, and actual service 
under flying conditions. 

In sturdy construction, simplicity of design and 
easy accessibility of working parts, the Hall-Scott 
"Big Four” stands today as the dominant Engine 
of its type. 

Catalog on request. 

Hall-Scott Motor Car Company 

Crocker Building, San Francisco, California. 
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CONTRACTORS TO 

The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 

• MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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Airplane Propeller Specialists 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., designed and built to 
the individual requirements 
of your power plant and 
type of machine. 

Inquiries solicited. 

A high percentage of the 
latest and most successful 
war machines on the various 
fronts are equipped with 
LANG PROPELLERS. 


Lang Propeller Company of America, Inc. 

New York Office :: :: n Room 419, 30 East 42d Street 
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HAVE 

Aluminum Alloy Pistons 

DIE OH SAND CAST 

been specified? Then make inquiry of the pioneer in the manufac- 
ture of aluminum alloy pistons, THE WALKER M. LEVETT GO. 


Levett’s Magnalite ( aluminum alloy ) pistons are now used as 
STANDARD by the most prominent aeroplane, automobile and marine 
engine manufacturers in the United States. 

Levett’s Magnalite pistons are in use on every continent, in England, 
France, Italy, Spain, Russia, India, Japan, Australia, Africa, South 
America.^ 

Levett’s Magnalite pistons are in aeroplanes, automobiles and motorboats 
on all the allied battle fronts, in the American, British, French, Italian 
and Russian service, and used with great success in the famous Tanks 
of the English Army. 

Levett’s Magnalite pistons have proved successes where others have 
been failures. 

Our experience, longer and more diversified than that of any other man- 
ufacturer, and our enlarged facilities for prompt deliveries, qualify us 
to handle your production to your best satisfaction. 

We furnish aluminum alloy pistons, die cast, semi-die' cast or', sa nd cast, 
to all Government specifications. 

Descriptive booklet on piston design mailed on request. 

Send us your inquiries 

WALKER M. LEVETT CO. 

419 East 23rd Street New York City 


NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, Id' ashi rig- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 
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UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 


The J. G. White 
Engineering Corporation 


Designers 



Engineers 


Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories; aviation fields; also other 
industrial properties and public utilities. 

Engineering investigations and reports 
made with recommendations covering 
every detail of design and construction. 

Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and arrange- 
ments for prompt shipment. 


43 Exchange Place - New York 

LONDON CHICAGO 
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"'IX/’E manufacture the following parts for 
airplanes: 

All standard types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 

And Clevis Pins 

The Dayton Metal Products Company 

DAYTON, OHIO, U. S. A. 
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miEiiinin^ DUPONT AMERICAN INDUSTRIES 
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Fabrikoid 


For the interior of the fusilage; for 
seats, linings or trimmings; for the avi- 
ator's vest, glove gauntlets and puttees — 
for efficiency, security and service — use 


f DU PONT"] 
ABRIKQlJ 


Du Pont Fabrikoid Company 

World's Largest Makers of Leather Substitutes 

Wilmington Delawari 

Works at Newburgh, N. Y., and Fairfield, Conn. 
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“Usco” 

Number 72 

THE STANDARD 

Kite Balloon Fabric 
of America 


QUALIFICATION 
TO A WELL-BAL- 


Strong 
Gas-T ight 

Neutral, Invisible Color 
Withstands All Wea' 
Conditions 
and Ages Well 


United States 
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CRANKSHAFT 

QUALITY 

Stands out as the one 
requirement today of 
the builder of 

AIRCRAFT and 
HIGH DUTY 
ENGINES 

Experience only can 
produce a product to 
equal these demands. 

Wyman-Gordon 
Company for many 
years, in their Re- 
search. as well as 
their Manufacturing 
Departments, have 
been developing 
along the lines that 
make them today 
able, without experi- 
ment, to supply 
crankshafts of 

UNQUESTIONED 
RELIABILITY 

Every stage in the 
production of a Wy- 
man-Gordon crank- 
shaft is subjected to 
rigid inspection and 
tests guaranteeing a 
high metallurgical 
quality. 

Careful attention to 
all orders; deliveries 
without delay 

WYMAN-GORDON COMPANY 

WORCESTER, MASS. 
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▼ PENCILS 


N OW, when the work 
of the engineer, the 
designer, the drafts- 
man and the Army and 
Navy Officer is of tremen- 
dous importance and vol- 
ume, due to the war’s de- 
mands, the use of the high- 
est quality pencil, the 
VENUS, is a necessity for 
accuracy, cleanness and 
speed in drawing. 


VENUS Pencils 
are perfect! 

Buy them for the un- 
equalled service they give 
always. -Jll 


1 7 black degrees 
6 B softest to 9H hardest 
and hard and medium copying 
Look for the distinctive 
VENUS finish. 



American Lead Pencil Co. 

242 Fifth Avenue, New York 

and Clapton, London, England 


February 1, 1918 
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JUR facilities at Miami, Florida, 
and at Newport News, Virginia, 
permit us to take for aviation training 
immediately several more students on 
land and water machines. 

This offers an excellent opportunity 
for men to gain aviation training at 
old established schools where the best 
of instruction and a wide variety of 
types of aeroplanes, hydroaeroplanes 
and flying boats are available. 

Students will be accepted in order of en- 
rollment. 

Hundreds of Curtiss trained men are flying 
and teaching today in the United States 
Army and United States Navy and abroad. 

For full information wire or apply 

Curtiss Aviation School, 


Atlantic Coast Aeronautical Station, 
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In attacking the actual design of an air t. 
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The Technical History of the Airplane* 

By Capt. F. M. Green, A.F.Ae.S., A.M.I.C.E. 
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plane, however, is probably only a little worse than the mono- 
plane, while a triplane is a little worse than a biplane, and 
so on. Structurally, the biplane is very much easier to make 
than the monoplane and, owing to this, the biplane construction 
has been almost universally adopted. Triplanes and quadru- 
plnnes have not had very much success, although it is quite 
possible that for very large airplanes the advantages gained 
in construction may outweigh the disadvantages of their some- 
what low effectiveness. 

From time to time suggestions have also been made that 
the amount of wing surfaces should be varied. This again is 
a complicated thing to do, and with modem wing sections there 
is practically never any gain in reducing wir.g surfaces; in 
"act, most airplanes would fly faster and not slower by having 

./eight or exterr 
flying at heights. 

The total weight that is carried on an airplane is obviously 
all-important, and it will, therefore, be useful to see what 
prospects we have of decreasing weight of airplanes of any 
given type. We will divide the airplane into the following 
components : 

Useful load 
Motor unit 
Fuel, oil and tanks 

Remainder, being airplane parts proper 

The object of the airplane flying at all is, of course, to carry 
a useful load for a certain distance. In this load we do not 
include fuel and oil, and as the tanks vary in weight with the 
amount that has to be carried, it is convenient to include in the 
fuel and oil the weight of the necessary tanks and pipes. 

For the purpose of general analysis it is assumed that the 
motors consume the same amount of petrol per b.bp. per 
hour, and the figure, 0.7 lb. per hp. hour, is sufficiently ac- 
curate to cover the weight of fuel, oil, tanks, and pipes. There 
are, of course, engines which do better than this, and many 
which do considerably worse. It is, however, a fairly good 
average for motors as they are now. 

Analyzing a number of airplanes that have been used under 
active service conditions it has been found tbnt, npnrt from the 
useful load, the motor unit, and the petrol, oil and tanks — 
the remainder representing the airplane proper — is very nearly 
one-third of the whole weight — 32 per cent being rather 
nearer. This weight includes the wing structure complete, the 
body complete with its fairing, floor, seats, controls, instru- 
ments, etc., the tail plane, elevator, rudder and fin, and the 


i the average 


landing gear and I 
made up as follows: 

Percentage of Of total 
airplane parts weight 
Per cent. Per cent. 

Wing structure complete 41 13 

Body complete .41 33 

Tail plane, elevator, rudder and fin . . fi 2 

Landing gear 12 4 

If we take 32 per cent as the weight of the airplane proper 
we have the balance of 68 per cent to divide up among the 
motor unit and its fuel and the useful load. Various diagrams 
were then shown depicting the combined weight per hp. of the 
motor unit with its fuel, oil and tanks for various times of 
flight. 

We have now only to decide what percentage of useful load 
we shall carry, and for what time it is to be carried, and we 
can find at once the weight per hp. of the complete machine. 

Possibilities of Reduction of Weight 
The weights of the airplane parts have now been fined down 
to a considerable extent, and, except for the use of newer 
materials, progress in saving weight is not likely to be very 
pronounced. Undoubtedly as time goes on we shall learn to 
make equally strong structures for less weight, and the devel- 
opment of aluminum alloys and pressed metal construction 
may help to a marked extent. At the present moment wood 
is used very largely in the construction of both the bodies and 
wings. To a great extent this is due to war urgency, and no 
doubt airplanes of the future will be made of more durable 
materials. 

The chief particular in which it is probable that weight will 
be reduced is in the weight per hp. of the motor. Although 


progress in this respect has been remarkable, it is probable tlmt 
we have not nearly reached the limit of weight in internal 
combustion motors. At the present day the complete motor 
unit — i.e., the motor itself, the airscrew, water and radiator 
if water-cooled, exhaust pipes, and so on — weighs generally 
from 3 to 4 lb. per hp. Certain very light motors have been 
made in which the weight is very little more than 2 lb. per 
hp. It is quite conceivable that in the next few years motor 
units of 1*4 lb. per hp. will be available, and in all possibility 
with the improvement in material will enable us to make motor 
units weighing not more than 1 lb. per hp. in the more distant 

With regard to fuel consumption the best petrol motors have 
a brake thermal of efficiency of about 30 per cent. It may be 
this will be improved, and here again saving of weight may 
be effected. 

The only motive power used to-day* is supplied by internal 
combustion engines. Some day no doubt a lighter form of 
motive power will be developed, and it is in this respect that 
the most startling progress may be expected. 

The resistance of the airplane is made up of two factors. 
The first is the resistance of the main planes. The second item 
is made up of the resistance of the body, the struts, wires and 
fittings of the wings, the landing gear, tail plane, rudder, 
and so forth. These can all be grouped together under the 
general term of body resistance. It is in respect to the reduc- 
tion of this resistance more than anything else that the modern 
day airplane owes its superiority over that of the original 
Wright machine. 

The first man who seems to have understood the importance 
of reduction of resistance was the late Edouard Nieuport, who 
in 1909 produced an airplane with a very fat body which al- 
most completely enclosed the pilot and succeeded in making a 
big improvement in speed on an airplane of comparatively 
small power. Since that day all modern airplnnes have bodies 
which are enclosed as completely as the requirements of tho 
pilot's view allows. 

Details of Resistance 

The resistance of the external parts of the airplane has now 
been fined down to a considerable extent; modern day air- 
planes do not differ very much in this respect. The various 
components of the airplane will generally be found to have 
the following proportional resistances: 

Per cent. 

Landing gear 10 

Tail plane, fin, rudder and elevator 7 

Wires, struts, and fittings of the wing structure. .15 

It will be noted that by far the larger part of this resistance 
is made up of the body itself. A large part of the body re- 
sistance, however, is really used in providing cooling for the 
engine, whether it is an air-eooled or water-cooled engine. 
Whether the radiator is let into the body or is external to it 
does not appear to make a great deal of difference. The body 
is also of greater resistance than it need be, ns it is necessary 
tlmt the pilot shall have a good view and shall not. be entirely 
enclosed. Bodies round in section are somewhat lower in 
resistance than the square bodies, but the difficulties of man- 
ufacture generally make their use undesirable. It is not likely 
that we shall be able to reduce the body resistance to a very 
great extent unless we can use a motor which does not require 
external cooling. It is true that it would be possible to use 
the complete surface of the body or of the wings as a radiator 
and by this means the waste of power would be negligible, but 
in order to do this the radiator becomes an impracticable and 
heavy piece of apparatus. 

The resistance of the landing gear is considerable and it is 
difficult to see how this ean be very much reduced. It lias 
been suggested by many people that the landing gear could 
be stowed away inside the body while the airplane is in flight, 
and no doubt in the future this may bo done. It is, however, 
very difficult to design a folding landing gear without nn undue 
sacrifice of weight or a large increase in the cross section of 
the body. 

Another factor which influences the resistance of the air- 
plane to a considerable extent is the increased resistance of 
the parts of the airplane that arc in the slip stream of tho 
airscrew. The allowance to bo made for this is not known 


very definitely, ns in either a tractor or pusher airplane the 
resistance of the body itself tends to increase the efficiency of 

Thrust Available for Flight 

The thrust available from the airscrew varies directly as the 
horsepower of the motor, directly as the airscrew efficiency*, 
ind inversely as the forward speed of the airplane. If the 
efficiency is constant the thrust available at any speed will 
depend upon the horsepower of the motor, consequently the 
weight per hp. of the whole airplane is an expression for the 
ratio of thrust to weight of airplane. I have referred to a 
general method for obtaining the proportional weight per 
hp. of an airplane knowing the weight per hp. of the motor, 
the number of hours of flight, and the percentage of useful 
lead that has to be carried. As in practice the efficiency of 
the airscrew does not vary much, and as the resistance of 
modern day airplnnes per lb. of weight is fairly similar, it 
is possible to predict rather roughly the performance of the 
airplane simply from the weight per hp. figure. 


Airscrew Efficiency 

We have said that airscrew efficiency does not vary much in 
practice. There is, however, a considerable difference between 

As Lanehester has shown in Aerodynamics, for maximum 
airscrew efficiency the pitch must be a little greater than the 
diameter. From first principles also it is easy to see that the 
diameter must be a certain minimum so that the loss in the 
slip stream shall be small. Now it is always convenient to have 
in airscrew as small as possible, for when it is smaller it will be 
lighter and less in the way. 

Again, unlike the screw of a ship, the airscrew lias to work 
at bigger thrusts when the airplane is going slow and climbing 
than when it is going at full speed on the level. As a conse- 
quence the airscrew of a modern airplane nearly always bos 
its maximum efficiency when its effective pitch is at its largest 
— i.e.. when it is going fast, and its efficiency is lowest when 
the pitch is small, that is, when the airplane is climbing. 

Another disadvantage when the airplane is climbing is that 
the engine is more heavily* loaded, mid in consequence the air- 
screw goes slower. With engines as they are, this always 
mean- less horsepower. We need, therefore, either a change 
speed gear or an airscrew in which the angle of the blades can 
be changed. This will avoid a drop in horsepower, nod to a 
lesser extent the loss of efficiency when climbing. We also 
need, however, a propeller of varying diameter so that com- 
bined with a change of angle and a suitable engine speed we 
should get nearly a maximum efficiency uuder all conditions. 

There is not much room for improvement in airscrew ef- 
ficiency working under the best conditions, ns the efficiency 

ficieucy will frequently drop to less than 65 per cent. 

Attempts at variable pitch or variable angle airscrews have 
been made, but none seem to have reached a practicable stage. 
The design of such a screw is quite possible, and no particular 
invention is required to make it a success. As the demand 
undoubtedly exists, variable pitch airscrews will be made suc- 
cessfully. and will become a standard part of the airplane 
equipment in the near future in all probability. 


Performances of the Future 

The airplane flown by the Wriglit Bros, had a speed of 30 
to 35 miles per hour, and we have in a few years made air- 
planes that fly four times as fast. AVImt then are the prospects 
of the future? 

Before considering this wo most consider the effect of height 
on the speed at which an airplane flies. 

Very briefly the resistance of the airplane and the horse- 
power of the engine each fall off when the density of the air 
decreases, but with engines as now designed the horsepower 
falls off faster than the resistance. 

It is now proposed to consider what speed we are likely to 
attain in nn airplane of the future flying at a height of 10.000 
feet. As it is a hypothetical airplane engine, we are entitled 
to assume that all the improvements outlined in the proceeding 
paragraph arc incorporated into it. The assumptions we will 

(a) That the planes have variable camber. 


(6) That the motor unit weighs 2 lbs. per hp., and will 
maintain this horsepower at all heights up to 10,000 feet. 

(c) That the body is the best possible shape, completely en- 
closed with no external fittings. 

(d) That the landing gear shall be folded inside the body 
during flight. 

(e) That the airscrew efficiency shall be 85 per cent. 

(/) That the percentage of useful load carried shall be 15 

(ff) That the duration of the flight shall be two hours. 

Assuming that the weight of the structure is as at present, 
the weight per li.p. of the complete airplane will be 6.4 lbs. 
As we are considering a faster airplane than is at present made 
it may be as well to allow a little more weight for the airplane 
structure, and we will assume that the weight per hp. is 7 lbs. 

We will now turn the percentage weights into pounds by 
assuming that the useful load is to be 450 lbs., w-bich may be 
two people and luggage or perhaps one man and mails. The 
gross weight of the airplane will therefore be 3,000 lbs. and 
the h.p. of the motor 430. We will imagine that the airplane 
is of a type in which there is practically no resistance due to 
the slip stream of the airscrew: also that the motor requires no 
external cooling. In order to accommodate the engine and 
crew we will consider that the biggest cross section of the 
body is 32 square feet approximately round in section. The 
resistance of such a body will be about 2 lbs. to the square foot 
at 100 feet a second forward — i.e., 24 lbs. in all. 

The resistance of the rest of the airplane by careful design 
can be kept down to 16 lbs. at 100 ft. a second, consequently 
at that speed the total resistance other than the wings will be 
40 lbs. 

The area of the wings necessary will be goverened by the 
speed at which it is considered reasonable to land; taking 60 
miles per hour as a possible speed and assuming that the planes 
cau be converted into a deeply cambered section for lauding, 
the permissible loading of the airplane w*ill be 15 lbs. per 
square foot, making a total surface of 200 square feet. 

We will now take a speed of 350 feet a second, or 240 miles 
per hour and find the horsepower required at a height of 
10,000 feet — i.e.. where Ilic density of the air is .74 of the 
normal. The wing drag may be taken os a fifteenth of the 
weight as with wings of varying comber we shall be able to 
get a high lift drag ratio even at a small lift coefficient. The 
resistance due to wing drag, therefore, will be 3000 -=-15, which 
is 200 lbs. 

As the airplane is flying at 350 feet a second the body drag 
will be 3.52 times what it was at 100 feet a second, which will 
be 490 lbs. As, however, the air is 26 per cent less dense its 
resistance will be redueed to 364 lbs. 

The total drag will be the sum of the body drag and the wing 
drag 564 lbs. in all. Taking an airscrew efficiency of 85 per 
cent on the power required for flying it will be very nearly 
430, which is just the power available. 

The example just taken may seem fantastic to many people 
here to-night; it must be remembered, how*ever. that when the 
Wright Bros, were flying at 40 m.p.b., speeds of 150 may have 
seemed to them equally fnntastic. On the assumptions we 
have made it is reasonably certain that a speed of four miles 
per minute can be obtained, and as motors of less weight per 
h.p. become available there is no reason why this speed should 
not be exceeded. 

The rate of progress in increase in speed will depend upon 
the demand for speed. If war were to last it is almost certain 
that speeds of much more than 200 m.p.b. would be common in 

Stability and Control 

In the original Wright airplanes no attempt was made to 
obtain stability. The airplane was definitely unstable and re- 
quired considerable care on the part of the pilot to keep it in 
equilibrium. 

The early French airplnnes were a little better in this re- 
spect, but the first airplane to prove that it really was stable 
— i.e., it could fly without controls; — was that designed by 
Lieut. Dunne. This was au airplane of somewhat curious con- 
struction and never became a success although it certainly was 
stable; on a windy day it was somewhat difficult to persuade 
it to fly on a straight course and its control when landing seems 
to have been insufficient. Lieut. Duune, however, certainly 
showed that a completely stable airplane was a possibility. 

About the time at which Dunne was making his experiments 
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tainiy suffered from lack of control. “ The Hrst" airplane of 
normal type that was proved to be stable was produced as the 
result of experiments carried out by the late Edward Busk. 
An airplane known as the R. E. 1 was used for the first ex- 
periments and it was modified until it was made completely 
stable. Tests were carried out in order to prove that this air- 
plane really was stable, and with Busk as pilot, carrying 
Colonel Sykes as observer, a flight was made from Kara 
borough to Salisbury Plain, in which the only control used 
was the rudder, and this, for part of the lime at least, was 
worked by Colonel Sykes. 

Since that day most English airplanes have been designed 
to be stable; it lias been found that for purposes of fight in- 
nil airplane that is extremely controllable is necessary, and 
it lias been also found that if an airplane is made too stable 
the controls are apt to become too heavy to make the airplane 
sufficiently sensitive. In modern day airplanes intended for 
war purposes the aim of most designers is to make the machine 
just comfortably stable over the range of speeds used in or- 
dinary flight, but to provide sufficiently large controls that the 
inherent stability of the airplane can be entirely overcome. 

It is often asked if we have stable airplanes why do we still 
have flying accidents T It would be quite possible to design 
an airplane in such a way that whatever the pilot did with 
the controls he would be unable to upset the equilibrium of 
the airplane. Such an airplane, however, would be valueless 
for fighting, and as practically all airplanes nowadays are 
made for war purposes there must continue to be an element 
of danger for the unskilled pilot. 


^Increase in speed and the increase in controllability both 

an airplane in flight. Experiments have been curried out to 
determine the increased loads that are iikeiv to occur when 
doing sharply banked turns and loops. It' has been found 
that the load is frequently increased to three or four times the 
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rapidly are not considered tolerably safe unless the wings can 


In an earlier paragraph .. „„ 

weight of the airplane parts proper 
This applied only to machines of t' 

—i.e., up to about six tons loaded 
made bigger, if they are designed on 
the wing structure per square foot will 
they are to be designed for the same factor of sali 
true that on the large airplanes now made this in,.. 
weight is not very apparent because greater trouble is 
to Ihe "C •'•e wings. This inerea 


i stated that the proportional 
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the design of t 

weight, however, is likely to be imp mucn 

larger size, but as we shall be able to use somewhat lower 
factors of safety the weight of the wing structure wiU not 
increase as rapidly as it would otherwise have done. There 
certainly is a limit of size to which it is possible to build an 
airplane; what this size will be the future will show. It is 
safe, however, to say there will be no serious difficulties in 
building airplanes two or three times as big as the largest we 
have considered. 

Conclusion 

The first few years in the history of flying liave been years 
of remarkable progress and we are perhaps likely lo be'self- 
satisfied. We liave no logical right to think Unit our living 
machines of today are more than the crudest caricatures of the 
airplanes of the future. We engineers are a little apt to be- 
come so engrossed in our immediate difficulties of design that 
. 1 - • — further ahead than is suggested by our own 
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extend from the deck down to the bottom planking. Their 
Purpose is to admit nir down to the back of the step to 

plane is running at planing speed, and so enable the machine 
Jo get off the water. They are built of sheet steel or copper. 
The ends are flanged over rings screwed to the deck and bot- 
tom planking, and soldered. The planking is reinforced with 
blocks around these holes. Packing is placed between the 
planking and the rings before they are fastened down to 
U^uscil The Tee Tube is another type which 




the deck to the interior bracing. The inside bracing is con- 
nected by metal straps or steel wires to tbe chine stringers 
or side keelsons so as to distribute the pull over the bottom. 
From the deck downward and forward, a strut is fixed to 
take the forward compression (Pig. 5). In the third case 
the towing hawser is shackled to an eyebolt through the strut 
at the deck connection, or to a special shackle on the pin 
joint of the strut. The machine is steadied by leading the 
hawser through the closed bow chock (Fig. 30). All these 
fittings are made specially strong and are securely braced to 
the interior of the float. 
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A Safe Prophecy 

ct us rest assured that the amount of civil aircraft win 
some years be so much less than the amount of military 
raft now existing, that the total of damage to property 
inconvenience to the public, which we at present know 
c small, will be much further reduced in proportion to the 
er numbers, the future technical advances, and the less 
-’-‘‘ions of manoenvoring imposed on peace air- 


I the c 


aerial transport 

...... ....... ... . ......... raiinvyiHou .or individuals throughout 

the whole soeinl scale as well as officers and men from the 
Army and Navy. Our producers, and therefore their employ- 
ment of labor, depend on the bodies which employ aircraft— 
viz.: (a) Primarily the Air Force; (b) foreign buyers, nations 
and colonies; and (c) companies instituted for transport and 
travel, including postal duties. All these bodies need labor, 
and all are interested in continuing harmonious relations 
fij 1 — *' — '- -id those who manually 

• aircraft industry is a 
ty exists of introducing 
unembittered by the old 


carry it out. 
It has bee 

trade quarrel 
a» : "or? the"; 

I lie phrase 




almost nil the engineering 
Iditionnl trades, such ns wood 


The difficult v is a li 
difficulty in the Aircrat 
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nges of method and of mt 

of wood workers nnd 30 ( 
irief tint. 




eel c 


■rials, tend, let 
lire raft factory 
r cent of steel 


1 localise of safety, or diminished fire risk, or what not, any 
agreement with the wood workers’ union for continuity of 
their employment would install them as a paid but non- 
working body of pensioners on the industry. Alternatively, 
British aircraft, hampered by such an agreement, w-ould remain 
locked in its old technical groove and be debarred from adopt- 
ing the devices nnd inventions which throughout the rest of 
the world would be improving the machine. Surely a hope: 
less prospect for a technical service required for war! 

It is clear, then, that the agreements between manual and 
brain workers on aircraft must be port of the general agree- 
ment on which our new millennium is to be based. 


isible. and when such aerial transport work is started a 
y be decided on, still be cut down drastically-. Hence ver; 
at disappointment will be spared to many a good man If 




be pnblic of England makes with aeronautics is in relation 
o accidents and casualties. The achievements appear, it is 
’ t it is almost impossible to visualize them save perhaps 
” u occasional llight of unusual distance, snch 
>0-milc flight from London to Constantinople, 
n London and Turin, and these things appear to be 
1 items giving no impression of the hundreds and 
thousands of miles of continual flying which is taking place. 
These show flights are few, not because they cannot be fre- 
quently achieved, but because war does not provide for show 
and reclame. The public cannot by mere lecture be brought 
to the point of view which is standing with those who have 
been fully familiar with aircraft; we are so imbued with its 
utiliy and versatility, that we arc no more discountenanced by 
occasional breakages than we are deflected from hiring a taxi 
by seeing a sideslip against the curb. Those actually engaged 
ili design, who naturally need to use every element of experi- 
ence which accidents may bring to enable them to perfect their 


since thousands of airplanes have been turned out per mo 
the large majority have arisen when the airplane has struck 
ground nnd the petrol vapor from the broken up tanks 
come into contact with a spark. Now this breaking-up < 
machine on the occasion of a forced landing again b 
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and when we proceed s 
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u-y for that harmonious relationship to be established 

lory of the persons and corporate bodies imported into 
i' industry, with this addition, thnt a trade quarrel on the 


tinder H 


raft t 


will, if I 


c pit 


dmg- 


ts which occur 
y prognostica- 
tion as to the future safety of flying. Before such an audience 
I need not belabor the so-called air pocket. It never did exist, 
and generally there seems to be little probability of any 
airplane, even when designed on the factor of strength used 
today, with the limited science of today, being broken in the 
air under the conditions of aerial travel. 

Much need not be made of the lire dangers on aircraft, for 
*hen the matter is regarded dispassionately, the fire risk bv 
actual experience is small. Of the tires which have occurred 


if the line of landing-grounds suggest e< 
bes is provided. Most of these smashes, somi 
fires, have occurred b- 


search for 


fraction of which have resulted 
of the flier holding up his 

* suitable place to alight in 

javoiuuu luc alighting exists. 

Increasing Safety 

Of the mechanical precautions taken tc 
that already it has been possible to mal 
when filled with explosive vapor t ' 
rise to no ignition of the mixture, 
the ’ ‘ - 


ise to no ignitio 
lie back-firing oi 


a magneto which, 
inded by it, gives 
e also learnt that 




back, can be made 

-“S' the air supply of the engine from outside the body 
work. This, indeed, is standard practice today. The use of 


. js telegraphy, v 

- giving trader craft their directi 


?e which could have been 
it, the residue would be 
is significant than is the 


less significant in fact, and vastly 
impression abroad. Beyond this it is still t 
advantageous to sub-divide the causes of this residue of acci- 
dents into classes, so that attention should be drawn to that 
which may be eliminated, be it in design or in handling. 

Of the remainder, the most important is what is commonly 
called ** Pilot's error.” This does not imply that he is blame- 
worthy. In war, manoeuvres u-hich are definitely hazardous are 
necessary ; people may be surprised to hear that to loop the 
loop is a useful war manoeuvre which may greatly puzzle an 
antagonist in the air, since the loopeil path takes the place of 
the expected forward movement, and therefore falsifies the aim 
of the adversary, or throws out all his estimate of the direction 
in which to fly lor purpose of intercepting him. Another 

trived to give the impression thnt the airplane has in fact 
been thrown out of control, is one of many ruses for breaking 
off a fight. The learning of these manoeuvres must be achieved 
before they can be used in war, and tends to swell the number 
of broken machines, ltupid diving, such as might be made in 
an attack on observation balloons, may similarly be a cause of 
wrident until judgment is acquired^ in the method of “ llatten- 

horizontal plane implies unusual stress on an airplane, if 
n.'.-onipli-hccl nl high speed. None of these nmnoeuvers arc 
called lor in trader work, while, to add to the comparative 
safety of the peace aircraft, we can appreciate the effect of 
demand tor high performance and speed. 

luvraomty, as much as, or more than, it does from strength 
id solidity; in trader work the conditions arc largely changed 


which cannot be circumvented. In general, the stand- 
ard of safety from this point of view will be automatically 
enhanced in all transport work. Carelessness, such as make's 
people bring matches into a T.N.T. factory, cannot be 
expunged from the human race, but this class of occurrences 
need not disconcert us at all. In filling up with petrol there 
is the chance of spillages, and no doubt but that every aero- 
drome should be equipped with portable fire-extinguishers of 
light weight made available at filling points, and no doubt 
also but that all large airplanes will carry one in an accessible 
position, until the proved absence of utility- causes them to 
be relinquished. 

Fog Dangers 

The accident, if it can be so called, of losing one’s way in a 
fog will be far less likely to result in disaster, when, to quote 
it once more, there exists a mnltinlicitv of Inndine-im ’ 
because, on tl 
more than a v 
on the other 1 


y limited height, si 


v know that fogs are quite 

-. — moment. A befogged flier, 

■ alighting through a foggy patch, merely moves a 
mue lurcher on before landing. This does not imply thnt 
projects for signifying to a flier who is above the fog the 
lights are to be discarded, but this' is 


stoppiii] 
would h 


Parachutes are spoken of, but by many fliers are not thought 
particularly desirable. We know that at present they require 
n height of some 500 feet to open out and afford the safety 
which they appear to offer, and it is usually below these level's 
that the flier becomes convinced he is to be exposed to some 
y, by the conditions of the ground together with the 
r of his engine which causes him to alight. One 
ave to be very seriously out of touch with those who 
• and really know their job, if one continued in the 
impression that numbers of accidents are the inevitable con- 
comitant of aerial travel, and it is sufficient to say that any 
such opinion may be dismissed as one which has arisen from 
the peculiar conditions of Press publicity in war and the 
exclusively high pressure and high performance conditions of 
the development of aeronautics up to today. The lack of 
contact of the public with the serious and ' successful work 
wliich has been achieved has already been mentioned. 

Wind Tunnels 

Research . — It is possible that s 
need for research and for State end 


me will question 
ent thereof; it 


Si! 


inted, the cost of progress is enormously reduced by making 
d testing models two feet wide instead of making structures 
a 100-foot span. The ratio of cost is as £10,000 to £50, 
d it is the £50 scheme which I am advocating. I cannot 
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liiMsiiiire Kneut Ammo or 1917 

The Uollia, A.E.O. and Friedrichshafen are three-seater bombers: (lie Avialik D.F.W., Ago, Albalroa C.III., C.V., A.E,(I. C.IV. Roland and Rumplcr ok Im-seater scoots; the 
Albatros D.I, DIR, F.P, Fokker, Halbersladl and Roland I), II. are one-man lighlere. 
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WITTEMANN-LEWIS AIRCRAFT COMPANY 


WALDEN-HINNERS COMPANY 

BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 

EDGEWATER, N. J. 
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YOUR COUNTRY NEEDS 

AIRPLANE MECHANICS AND AVIATORS 


ENORMOUS DEMAND FOR TRAINED MEN 

rE have seen and heard much of the proposal of 100.000 pla 


ARMY, NAVY and AIRCRAFT INDUSTRY 


Lewis Gun Instrue 


CADETS’ 

COURSE 


FLYING TAUGHT 


Ftaole Av iation jEhod] 


IHWe^i 42 ^/ , ireei 


iVew YorK, (/ 
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a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 

one of the I 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have a hipped 59,718 Counterbalanced Crankehafte to January 7, 1918 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 




THE JORGENSEN PATENT 

ADJUSTABLE HAND SCREW 

is the first real improvement in years over the old style Wood 
Hand Screw. 

Jaws can be adjusted to any ancle. This is a decided advan- 
tage, as it saves the time usually spent in squaring up irregular sur- 
faces. A single clamp will adjust to any of the positions shown, or 
any modification of them. One jaw can also be made to overlap 
the other. 

SEND FOB SPECIAL CIRCUI'll NO. 110 

H AMMACHER, SCHLEMMER & CO. 

HARDWARE. TOOLS AND SUPPLIES 

New York, Since 1848 Fourth Avenue & 13th Street 
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Thomas ■=Mops , e Aircraft Corporation 


1THACA.N.Y. xj . s . a . 


Contractors to U. S. Government 




“THE TANDEM BIPLANE” 


INHERENT LONGI- 
TUDINAL STABILITY 


Richardson Aeroplane Corporation, Inc. 

New Orleans, La. 



The 

Lanzius 

Variable 

Speed 

Aeroplane 

Executive Offices 608-609-610 Singer 
Building, 149 Broadway, New York City. 
Telephones 6710-6711 Cortlandt. 

Lanzius Aircraft Company 
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We operate a fully equipped 
laboratory in which we apply 
this most efficient luminous 
compound to dials of every 
description, more expertly and 
a‘. less cost than instrument 
manufacturers can do it them- 


RADIUM DIAL COMPANY 



'T' HF. HARTZELL WALNUT PROPELLER COMPANY wishes to an- 
nounce that Frederick Charavey is now allied with their company in 
charge of the design and manufacture of Liberty Propellers. 

Harry B. Wise, formerly sales manager of the Aeromarine Plane & 
Motor Company, will now represent the Hartzell Walnut Propeller Com- 
pany in their New York office in the sale of Liberty Propellers, Hartzell 
Walnut Steering Wheels and Walnut Veneer for airplane construction. 
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We wish to announce that we are manufacturing a 
line of the highest grade wood-working machinery. 
We are specialists in wood-working machinery for 
aircraft requirements. 

Our technical men are at your service to aid vou in 
your problems. 

P. PRYIBIL MACHINE COMPANY 

INCORPORATED 

512-524 West Forty-first Street, New York 

Prompt Deliveries 



STRAUSS & BUEGELEISEN 
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By reason of the increased manufacturing facilit es made avail- 
able in the new plant at Milwaukee, and the output of the factory at 
Eliza bethport. New Jersey, large contracts can be accepted or aero 
propellers for prompt delivery. 

In point of design, construction and finish, the "United States 
Aero Propeller” is the finest the market affords. 


UNITED STATES AERO PROPELLER COMPANY 

GENERAL OFFICES, 


LIZA BETH PORI 



Two Methods of Measuring a Wing Rib Cap Strip, 

the old Two Foot Rule way and the modem Rogers way. 


The Rogers method of measuring with a Rogers Fig. 13 Double 
Ended Limit Gauge ground accurate to .0001 of an inch with a 
tolerance limit of plus or minus 1/64", is shown on the right. This 
is the limit of accuracy called for on this particular job. 

Rogers Accuracy Has Been the Foundation of Rogers Success 

ROGERS CONSTRUCTION COMPANY, AIRCRAFT PARIS 

GLOUCESTER CITY, NEW JERSEY 
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Aeroplane 

Lumber 


Alaska Spruce 
Black Walnut 
Tough White Ash 

CHETHAM LUMBER CO., Inc. 

15 William Street New York 


AIR SERVICE JOURNAL 

A Weekly News Magazine Devoted to the 
Interests of the Army and Navy Air Services 

Prints all the news of the air services ; personal activities of interest to the serv- 
ices ; foreign events in the air ; developments in the aircraft industry and notes of 
the flying fields. 

Special articles on military and naval aeronautics of interest to officers and 
enlisted men appear in every issue. 

The latest and best photographs illustrating aerial happenings all over the world 
are featured. 

The progress and achievements of the air services recorded in brief and attractive 
form. 

Published every Thursday by 

AIR SERVICE JOURNAL 

120 West 3 2d Street NEW YORK, N. Y. 

SUBSCRIPTION PRICE 

S3. 00 a Year; Foreign $4.00 Single Copies 10 Cents 




Johns-Manville 
i Aeronautic 
Instruments 


^\UR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require j-peed 
indicating and revolution 
recording instruments. 

We invite your special 
problems in airplane acces- 
sory apparatus. 

H. W. Johns-Manville Co. 

New York City 





The Yale & Towne Mfg. Co. 



PHOTOGRAPHIC TCOTI1TO ^DEPARTMENT OF 

THE BROCK 
AUTOMATIC CAMERAS 

are the only cameras that make 'good negatives 
with shutter speeds of 1/ tooth of a 'second or 
less at speeds of over ioo miles per hour. 

ARTHUR BROCK, JR. 

OFFICE— SU Bullitt Building. 131 South Fourth Street 
FACTORY— 533 North Eleventh Street 
PHILADELPHIA, PA. 

Scientific Instruments. Tools. Dies. Jigs and Fixtures 



Dashboard 

Altimeters 


Recording 

Barographs 

Pocket and vVatch 
Aneroid Barometers 


Prices and Deliveries on Request 


A. HAUSTETTER 

308 Madison Avenue, New York City 


February 1, 
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Aluminum Company of America 

PITTSBURGH, PA. 

MANUFACTURERS OF 

Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 
GENERAL SALES OFFICE, 

2400 Oliver Building, Pittsburgh, Pa. 

BRANCH OFFICES: 

Boston 131 State Street 

Chicago 1500 Westminster Building 

Cleveland 9&0 Leader-News Building 

Detroit 1512 Fotd Building 

Kansas City 308 R. A. Long Building 

Philadelphia 1216-1218 Widener Building 

Rochester 1112 Granite Building 

San Francisco 731 Rialto Building 

Washington 500 Metropolitan Bank Bldg. 
CANADA 

Northern Aluminum Co., Ltd Toronto 

LATIN AMERICA 

Aluminum Co. of So. Am Pittsburgh. Pa. 
ENGLAND 

Northern Aluminium Co., Ltd London 

nearest Branch Office.* or to General Sales ' OffLe'° 


Special Aeroplane Strut 
Lathe 



Malt is on No. 216 Heavy Type Copying Lathe 

o^InlSmlsSe mad 

C. Mattison Machine Works 

863 Fifth Street Beloit, Wisconsin, U.SA.. 


C HMSTiNSEN SELF S TARTER 

A PROVEN SUCCESS IN 
AVIATION SERVICE 



Starts the motor instantly regardless 
of -weather conditions 
Eliminates dangerous hand-cranking 
and other starting troubles 

The Christensen Engineering Co. 

861 First National Bank Milwaukee, Wia. 


# MANUAL OF # 
MILITARY AVIATION 

by 

Major H. LeR. Muller— $2.50 

A complete guide for all stu- 
dents of this most important 
branch of the service. Is 
printed on imported Bible 
paper, making a light, compact 
volume. Approved by the War 
Department. 

NOW BEING USED BY THOUSANDS IN 
THE AVIATION TRAINING SCHOOLS 

Order Now 

GEO. BANTA PUBLISHING CO. 

Menasha, Wisconsin 

Send for Catalogue of Military Books 
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EDWIN B STIMPSON COMPANY 




SHEET METAL 

BROOKLYN, NEW-YORK 

SHEETS ROLLS WIRE 

BRASS &) COPPER, 

BARS TUBES RODS 


DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 

ESTABLISHED 64 YEARS 

1000 WEST 120th STREET, CHICAGO, ILL. 


fiaxBORO 

QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

Gasoline Level Indicator for circulating oil and water 

The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 

THE. FOXBORO CO., Inc., FOXBORO, MASS., U.S.A. 

New York Chicago Pittsburgh Philadelphia St. Louis 

San Francisco Birmingham, Alabama Peacock Bros.. Montreal 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 

Government Contractors : : Consulting Engineers 

Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 

AIRCRAFT 


Factors of Safety 

Ibwc Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Ceieslion Cloth Tarnishes 

provide another SAFBTY FACTOR 

NON-INFLAMMABLE 

Geiestroh Sheets# Films 

MANUFACTURED BY 

Chemical Products Company 

t3 Broad Street Boston, U. S. A. 

Manufacturers of Cellulate Acetate far nearly 15 years 


ULMER’S 

Waterproof Cement 

Is Used Successfully 
As a Cement and 
Dope for Airplanes 

IT DOES THE WORK 

Only One Quality 

“JUST THE BEST” 

The Ulmer Leather Co. 

P. O. DRAWER 42 

NORWICH .... CONN. 


WESTMOORE 
SPLIT LESS 





Built for high power motors 
Water proof and heat proof 

QUANTITY PRODUCTION 



TURNBUCKLES 

of the 


Highest Quality 

to Meet the Most 
Exact Requirements 


WRITE FOR INFORMATION 

Address Aircraft Department 

WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 

Cable address “SWESCff' 


Standard Screw Co. of Penna. 

CORRY. PA. 

New York Office: Woolworth Building 



IN ACTUAL DAILY 

PERFORMANCE 


$ndum Motocycle 

With Pouierplus Motor 




HENDEE MANUFACTURING COMPANY 



Elastic Aviation Cord 

For Shock Absorbers on Airplanes 



J. W. WOOD HjAgnC WEB CO. 


ERIE SPECIALTY COMPANY 


Aircraft Metal Parts 


ERIE STANDARD 


ERIE SPECIALTY COMPANY 

Office: 25 PINE STREET. New York 



THE FOX MACHINE COMPANY 


“DALTON SIX’ 


IT’S MEETING THE AEROPLANE 
PROPELLER PROBLEM 

“riK, 




Fahrig Metal Quality has 
ard for reliability. We s 


FAHRIG METAL CO.,34 Commerce SI..N.Y. 





ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 
service. 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


“Flexo” Aero 
RADIATORS 



FLEXO MANUFACTURING CO. 


FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 

8PF.C1AI. TYPES DESK. N Ell 


BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 
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aeroplane 

RIMS and WHEELS 

Made by the oldest and best known 
steel rim and wire wheel makers in 

Quotations gladly furnished. 


PONTOONS 

FLYING BOAT HULLS 

Built from your designs 
or from ours 

Palmer-Simpson Corp. 

Saranac Lake, N. Y. 


§ 


Wood Working 
Machinery 

ADAPTED FOR 

Aeroplane Builders 

Line 


U. S. and Foreign Governments 
Approve The “Perfect Starter” 

This is a compressed air starter convertible to an air com- 
pressor for storing the air for its own energy. It has ample 
power and speed for magneto starting. 



Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 


MIDDLETOWN 


CONNECTICUT 
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Custer 

Statoscope 

So ° p 1U ? 

‘S'axiSSs 

Custer Specialty Co. 

26 North Ludlow Street 
Dayton. Ohio 




PROPELLERS 



LEYGRAND&CO. 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 


WA DOYLE 
TRENTON NJ 


METAL HOSE 

For every Airplane Requirement 


Write Jor specifications and prices 

PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 

Broad and Race St.., Philadelphia 


VENEERED PANELS 


AIRPLANE and HYDROPLANE 
C O N S T R UCTION 

Sena for Sampler Chemically Treated Which /ncrcua 

WATERPROOFNESS 
NEW JERSEY VENEER CO., Palerson, N. J. 


D’ORCY’S AIRSHIP MANUAL 

An International Register of Airships 
with a Compendium of the Airship’s Elementary Mechanics 
By Ladislas d’Orcy, M. S. A. E. 

Over 150 Illustrations Price $4.00 Net 

GARDNER-MOFFAT CO., INC. 

120 West 32d Street - - New York 
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MANUFACTURERS OF 

SCREW MACHINE PARTS 
and METAL STAMPINGS 

of all descriptions for 

AIRPLANES 


THE SAXON MANUFACTURING CO. 

TOLEDO, OHIO 


DOEHLER 

BABBITT- LINED BRONZE 

BEARINGS 

have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 

Doehler Die- Casting Co. 


DKESEHBERG 


THE POWER 1 * * 
OF THE HOUR 

DUESENBERG MOTORS CORPORATION 
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are correctly designed with the highest \ 
quality materials and workmanship. 

r ritc for catalog of 6 and xa cylinder model.. 

WISCONSIN MOTOR MFG. CO. 


Aeroplane Cylinder Forgings 


of high 


specialty of hollow f... 

raulic presses, aeroplane cylinder forg- 
ind low carbon O.H. or alloy steels, 
raished cylinder forgings to practically 


all the engine builders in the United State 

Also Propeller Hubs, Flanges and Shafts, etc 

Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 

Quick service our specialty 

TIOGA STEEL & IRON COMPANY 

Sind A Grays Avonne Philadelphia, Pa, U. S. A. 


METAL 


HOSE 






Classified Adverti 

i n g 

....no. ..a r^ssuncst 

«a.«. 120 120 Street, -Ne. Tore. 


ENGINEER-EXECUTIVE, at prese 
Mjndertake the organization of an 

Wlenwd asslsmnhc d AddM°Box 9lf 

uirplane plant. Equip- 11 few high c 
available, also staff ex- **»*•* * * 'oo v! ' S V 

meats, clastic cording, varnish, etc. Address 
a Principe Umberto No. 10. Milan. Italy. 


*°R SALE — Low 


-TION SCHOOL ■ 


r cheap. Hlgbes: 


^WANTED— Head draughts.. 
jtOers. On ly experienced men' 


for aeroplane draughting 
cal draughtsmen and de- 
i highest recommendations 


afternoon, evenl 
ministration gr: 

West 42nd St.. 


i. aerodynamics and dying — morning, 

.roll tonight. Open Mondays; fuel ad- 

at and light. Open to the fullest In- 








Aeronautical Trade Directory 


ACCESSORIES AND INSTRU- 



AIRPLANE9 ^ ^ 9atUm 

AMrteu Art^oU.. C.._ 



AIRPLANE PARTS 



RAM. BEARINGS 





RIVETS 

BtUnpMTO, Kdwlo S. Co. 

SCLEROSCOPE 
sh°eet“metal FITTINGS 



TIRES AND RUBBER 


TRUCKS AND TRAILEH 



febrnory 1. 1918 


.TION 



The Aircraft of the Nations 
are Valsparred! 


In American aviation camp 
and all over Europe Valspa 
has made good as the one reli 
able Airplane Varnish. 

It was only natural that the 
qualities that 

have made Val- 
spar the world’s 
standard yacht 
and b 




nish should ha 
adoption for the 
orous demands r. 


led to 


as no other varnish is able to 
furnish. 

The durability, elasticity, 
and waterproofness of Valspar 
combined with its wonderful 
quick - drying 
properties make 
it the supreme 
varnish for this 
work. 

We have been in close touch 
with the airplane situation 
from the very beginning. This 
experience is placed at your 
service through our Airplane 
Service Department which has 
prepared a valuable book on 
this subject. 

A copy of this book will be sent on 
request to your purchasing agent and 
the superintendent of your finishing 
department. 


To withstand the varnish- 
destroying effects of flying 
through the air at speeds up to 
ISO miles per hour, driving 
through clouds, skimming over 
water, landing in snow, mud, 
and slush of every kind — de- 
mands power of resistance such 

VALENTINE & COMPANY, 456 Fourth Avenue, N. Y. 


We are Contractors to 

the United States Army 
and Navy, 

the British Admiralty 
and Royal Flying Corps, 
the Dutch and Spanish 


Valentine Products 
used by the world’s 
leading airplane- 
makers include: 
Valspar Varnish 
Valspar Olive-Drab 
Enamel 

Valspar Black Enamel 
Valspar Filler (Wood) 
Valspar Primer (Metal) 
Valspar Primer (Wood) 
Valspar Khaki Enamel 
Valspar Aluminum Paint 
Dipping, spraying, and 
brushing coatings of 
all kinds 

Quick Drying Insignia 
Colors 





IMMEEBA 


-«s^eiL«Idirig; ! ^ Jl 

2 Rector St. South Halsted at 23— Street - CHICACO 


“Amur® Pm 


Tho Slandard Qualihj SIggI 

t~y Confor ming To S-A-*Specmeations " 

‘'Automobiles -Tractors -Aeroplanes 

NOW IN STOCK FOR 
YOUR REQUIREMENTS 


SHIPMENT 

urjWGGkli} Slock List? 





